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CERAMIC COLOR DECORATION CAN HELP EXPAND 
POST-WAR MARKETS FOR GLASS 


Improvements in colors, squeegee oils, methods and equipment for decorating glass, offer manu- 


facturers an added weapon in competitive markets after the war. 


ir IS rather generally known that the use of vitrifialle 
enamels on glass is not a new art for it seems that soon 
after man began to make bottles and other glass objects 
the idea that appearance could be improved by ornament- 
ing them with a softer glass soon came into practice. 
So-called stained glass windows are an example of the 
early use of vitreous enamels, the actual amount of stain- 
ing being rather small in comparison to the areas which 
are outlined in fused-on enamels and colors. 

Under wartime conditions, with its stringency of labor, 
materials and equipment, and the need for production of 
strictly essential products, glass manufacturers cannot 
consider the immediate installation of a decorating de- 
partment or the expansion of present facilities. How- 
ever, in surveying the growth of applied color in connec- 
tion with glass decoration during the last few years, there 
is every indication that with a return to more normal 
conditions the use of vitrifiable colors for decorating 
bottles, jars, tableware and tumblers will regain the 
impetus which was interrupted only by the war. 

If the momentum in the production of decorated bot- 
tles, jars, tableware and tumblers is regained then glass 
manufacturers can look forward to unprecedented sales 
in decorated ware. And it might well be that the ex- 
pansion of the use of applied color on glass may give 
the glass industry an added weapon in the battle of com- 
petitive materials which seems inevitable in post-war 
selling. 

While complete statistics on the volume of decorated 
glassware are not available, in response to an inquiry 
from THE GLass INpustTRY three leading glass container 
manufacturers supplied the following figures showing 
their respective production of decorated bottles compared 
to total production. 


1937 1938 1939 1940 1941 1942 1943 
Company A... —— —— 60% 68% 68% 53% 60% 
Company B... —— 38% 44% 44% 438% 34% 34% 
Company C... 24% 35% 38° 42% 39% 37% 35% 
It will be immediately recognized that the use of ap- 
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plied color was steadily and appreciably increasing 
through 1941—the year of our entry into the war. It 
should be noted that these figures pertain almost wholly 
to soft drink, beer and milk bottles, but it is generally 
felt throughout the industry that the potential market for 
applied color labeling and other types of glass decoration 
has not been scratched. The cosmetic field, while a fair 
user of applied color labels and over-all sprayed on 
ceramic color decoration, in itself offers enormous possi- 
bilities. Further expansion in the carbonated beverage 
and brewing industries is entirely possible and although 
the re-use factor which makes applied color labels so 
attractive to these fields does not apply in the food 
packing industry, there are undoubtedly many food 
specialties for which ceramic color labeling could be 
profitably used. After the war there will also be a 
strong come-back of decorated tableware—a type of ware 
along with gayly decorated tumblers which had found 
wide acceptance before production was curtailed by the 
war. 

Those manufacturers who have been engaged in pro- 
ducing decorated glassware will be familiar with the 
methods employed and materials, equipment, manpower 
and plant space requirements. However, a brief outline 
of the development and use of vitrifiable colors for glass 
may serve to emphasize the potential possibilities. for 
decorated ware after the war. 


Although there is no documentary evidence to support 
the belief, it is said some of the dairies in England 
pioneered in the permanent labeling of bottles. These 
bottles were labeled by transferring the color to the bottle 
from an engraved steel plate by means of a stereotype 
tissue. Designs were sharp and the finished prints were 
said to be attractive. However. the process of labeling 
was all too slow to be commercially practicable. This 
method of labeling bottles was actually considered in the 
United States but the idea was soon discarded when it 
was discovered that the silk screen process could more 
effectively be employed for the purpose. 
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Up to the time the British method was being considered 
a few patents had been taken out on the screen process for 
applying ceramic colors, but nothing of commercial im- 
portance had developed out of the idea. However, the 
delay in the adoption of the screen method seems to 
have been due largely to a lack of knowledge as to how 
to do the work. In this connection it was not imme- 
diately realized that a machine for printing round objects 
would be evolved. Another factor which delayed the 
adoption of the process was the fact that screen 
machines were all hand operated and usually re- 
quired two operators on each machine; one to put the 
bottle in place, the other to actuate the mechanism. While 
some companies still use hand operated equipment, much 
of it has been improved to the extent that mechanical 
operation is carried on by means of either electric motors 
or air cylinders. . 

Although the use of applied color labeling for certain 
types of glass containers has steadily increased during 
the past six or seven years most of the development of 
the printing equipment has had to be done by the 
glass manufacturers themselves. However, a change in 
this situation is expected in the near future. 

Despite the lack of specialized development in printing 
equipment as it applies to silk screen ceramic color 
printing, in recent years some notable advances have 
been made in materials, the screen itself and in lehring 
equipment. And even though improvements in printing 
equipment generally have been neglected it is reported 
that one large glass container manufacturer has developed 
fully automatic labeling machines. which are used 
whenever sizeable orders are put into production. It is 
said that these machines are so fully automatic that the 
bottles are never touched from the moment they are 
placed in a hopper at the beginning of the equipment 
until they are packed in shipping containers at the end 
of the decorating lehr. 

With the manually operated process the average silk 
screen machine requires an operator to put the bottle 
or jar into place, push a button or peddle to start the 
printing stroke and then set the container on the con- 
veyor belt to either take it to the next machine for 
additional printing or to the decorating lehr. Because 
of the required transfer where more than one color is 
used, manual registration is not easily accomplished and 
quantity and quality production depends upon the skill 
of the operator. Despite the difficulties involved there 
are many excellent examples of multi-color printing on 
glass containers. A few such examples of good register 


A distinguished example of decorated dinner ware. This 
erystal plate with the Willow design in blue is etched on 
the under side with ceramic color applied to the etched 
surface. 


are shown in the black and white photographs accom- 
panying this article. 

In some factories one printing machine is required for 
the first color, another for the second color body label 
and a third machine is used if the bottle is to have a 
shoulder label. Some plants have consolidated shoulder 
printing with the application of the first color on the 
body and it is believed that this system will eventually 
become standard practice. 

It has been said that the heart of the screen method 
of printing is the screen stencil itself. The first screen 
stencils were hand cut from a stencil film provided for 
this work. ‘Later on the gelatin sheet method was de- 
veloped so that screens could be made photographically. 
This gelatin sheet made possible very accurate reproduc- 
tion of design even to the finest detail and today some 
decorating departments are still using the gelatin sheet 
method for screen preparation work. It should be noted, 
however, that in a great many instances and especially in 
the printing of beverage bottles the use of Polyvinyl 
Alcohol (PVA) as a film medium has supplanted the 
gelatin sheet owing to the greater wearing qualities of 
this type of coating. It should also be recorded, how- 
ever, that the Polyvinyl Alcohol material does not adapt 
itself readily to silk screen stencils, hence, its use has 
been confined almost entirely to stencils made with 165 
mesh stainless steel wire fabric. 


Although well established in the cosmetic and beverage industries, decorated ware has a huge potential in these and 
other fields where glass containers are used. 
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The supporting fabric for the screen stencil usually 
consists of silk bolting cloth, its equivalent in specially 
prepared stencil silk or 165 mesh stainless steel wire 
fabric. Tableware, tumblers and milk bottles are normally 
printed with silk screen stencils while the wire fabric 
stencils are used in applying colors to beverage bottles. 
Metal mesh stencils not only offer longer wearing but 
permit a heavier or thicker application of color, thus 
increasing capacity. This is a particularly important 
factor where white background labels are applied to 
green or amber bottles. 

Other methods have been tried for the printing of 
bottles such as a process which consisted largely of 
applying printing oil to the bottle after which the color 
powder was rubbed and dusted into it. The method did 
not permit the use of the most resistant colors and the 
finished labels were never as effective as those applied 
by the screen process. 

Attempts have been made to print ceramic paste di- 
rectly on the glass article itself either by an offset method 
or a rubber stamp. However, since glass is a totally 
non-absorptive material the transfer of color either by 
the offset or direct printing process has never been 
satisfactory. 

Outside of the glass container field a tremendous vol- 
ume of glassware has been decorated. Decorated table- 
ware, tumblers, salt and pepper shakers, jam and marma- 
lade jars, and numerous other specialty items, will un- 
doubtedly find expanded markets after the war. In this 
type of ware both flint and opal glass lend themselves to 
applied color decoration and efficient spraying apparatus 
and equipment will again be available. For example, 
in the spraying of saucers, dinner plates and similar glass 
items the various pieces are mounted on a continuous 
chain, which in turn passes in front of a spray gun or 
combination of guns. The ware is sprayed only on one 
side. Where flint glass is being decorated the color is 
usually applied to the bottom of the ware, in the case 
of opal ware the top surface or that which comes in 
contact with the food is sprayed. It was because of the 
latter reason that ceramic color suppliers developed colors 
highly resistant to attack by fruit acids. 

The spraying is done by compressed air and the ware 
is sprayed as it comes in front of the gun. For auto- 
matic equipment the trigger on the gun is replaced by an 
air cylinder so that the mechanical operation of the gun 
is carried out by means of air pressure. 

Color for spraying is usually ground in a mixture of 
water and alcohol and is held in containers which vary 
in size anywhere from 10 up to 35 gallons capacity de- 
pending on production requirements. Turpentine as a 
spray vehicle with about 10 per cent dammar varnish 
added for adherence to ware is another formula often 
recommended, Suspension of the color is obtained by 
means of a paddle or propeller which continually re- 
volves near the bottom of the tank. The tank is under 
pressure and color is forced from it by air furnished 
to the spray gun. This type of automatic spraying 
equipment has been known to run continuously for as 
long as 18 hours without adjustment and no manual 
labor is needed other than the placing of the ware by 
girls on the continuous chain supporting the spindles 
and the transferring of the ware by other girls to the 
lehr belt. It should be understood at this point that 

there is also a tremendous volume of ware such as lamp 
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Typical tumbler decoration. Banded glasses have as many 
as five shades. Flowered and figured ware are decorated 
in two and three colors. 


shades, lighting units, signs, etc., that are hand sprayed. 

A type of decorated glass which has found wide 
markets is banded tableware and tumblers. Color band- 
ing and lining of tableware is one of the oldest forms 
of decorating and continues to be very popular. Al- 
though most of the work has been done by hand, equip- 
ment has been developed by one company for mechanical 
color banding. Table tumblers are banded in as many 
as three or four colors at one time and at a fairly rapid 
speed. A special banding medium has been developed 
by one of the large suppliers of ceramic colors which, 
it is said, has greatly enhanced the process. 

Probably no other single factor has contributed more 
to the increase in decorated glassware than has the de- 
velopment and improvement of the ceramic colors. In 
this connection, notable is the progressive improvement 
during the past several years in the acid and alkali re- 
sistance and general working qualities of colors. Control 
of relation of co-efficient of expansion of color to glass 
has been a major achievement among leading ceramic 
color manufacturers so that today enamels fit the ware 
on which they are applied. This is particularly important 
in the case of re-use beverage bottles, 

In the early days of color application, an alkali re- 
sistant color was considered satisfactory if it could stand 
up under a two-hour attack of a 5 per cent solution of 
hot caustic. Today it is commonplace for most alkali 
resistant colors to remain unimpaired even when exposed 
(Continued on page 378) 





353 











William F. Still, in charge of the Technical Division’s Glass 
Blowing Shop, is shown with a power roller he contrived 
for rotating small pieces of glass tubing to form small 
beakers and other small items. 


GLASS IS VITAL 
TO RESEARCH ! 


Mhacn has been written about the essentiality of glass 
in the war effort, both in the military services and in 
the civilian economy. However, nowhere is its impor- 
tance better exemplified than in the Chemical Warfare 
Service at Edgewood Arsenal, Edgewood, Maryland. 

To understand the importance of the glass-blowing 
laboratory at Edgewood it should be pointed out that 
Edgewood Arsenal is the center of chemical research 
of the Chemical Warfare Service. The post covers a 
strip of land about eight miles long and two miles wide 
and was a privately owned hunting preserve until World 
War I when the property was transferred to the Ordnance 
Department of the Army for the development of offen- 
sive and defensive materials of gas warfare. Soon after 
the Army’s acquisition of the property the authorities, 
recognizing the potentialities of gas as an offensive 
weapon of war, created the Chemical Warfare Service as 
a separate branch of the Army. The reservation was 
transferred from Ordnance to the newly created service 
and Edgewood Arsenal came into being. 

The glass-blowing laboratory is under the direction of 
William F. Still who has served at the Arsenal for 
twenty-four years. It is Mr. Still’s inventive genius as 
well as his practical mechanical ability which helps to 
solve many of the difficult research problems encountered 


Designed especially in the Glass Blowing Shop of Technical 
Division, Chemical Warfare Service, this electrical indi- 
cating cell, enclosed in glass, is a super-sensitive testing 
device. It is used in some of the fabric tests to determine 
penetration of chemical agents. This apparatus is em- 
ployed to detect penetration of fabrics by chemicals too 
sensitive to show color changes in indicator bubblers. 


Assortment of specially designed apparatus for special 
requirements of Chemical Warfare Service. Bottom row: 
1. apparatus for measuring various concentrations of chem- 
ical agents; 2. isothermal separator for holding chemicals 
at a constant temperature while being analyzed; 3. special 
type of reflux condenser. Figure 4 and the first three 
objects in the top row are all experimental types of con- 
stant temperature containers. Thermos type apparatus at 
the extreme right top row, known as a Dewar flask, is a 
vacuum jacketed flask for holding liquids which boil below 


room temperature at atmospheric pressure. 








DGEWOOD ARSENAL 


by the Technical Command of the Chemical Warfare 
Service. 

So highly specialized are the requirements of the 
Service it can be said, without exaggeration, that the 
laboratory glassware it demands is strictly “tailor made.” 

The illustrations which make up this picture story will 
give some idea of the great variety of intricate shapes, 
sizes and uses of laboratory glass used by the Chemical 
Warfare Service, but at any time on any day in the week 
some piece of glass apparatus of a totally new design and 
function may be demanded. Invention and glass-blowing 
or glass manipulation, as Mr. Still’s assistant Harold C. 
Biggs likes to call it, come to the rescue. 

In this laboratory the Army uses Pyrex tubing exclu- 
sively for fashioning its apparatus and a large supply 
of varied sizes of tubing is kept on hand. 

Space limitations prohibit a detailed report of the uses 
of the various apparatus designed and blown in the lab- 
oratory but elaboration on one or two of the pieces illus- 
tratefl will help to demonstrate the inventive originality 
and glass-blowing skill required of the Arsenal’s glass 
laboratory. 

For example, a chemical separator for high vacuum 
distillations that would permit the pouring of different 

(Continued on page 369) 


“Shaking Apparatus” typical of the originality shown in 
apparatus designed in the Glass Blowing Shop at Edge- 
wood. Designed to avert the problem of human inertia 
in shaking operations and obtain a more accurate count 
than may be accomplished where long shaking is required. 
With this device, which is operated by air pressure, dif- 
ferent solutions in a single experiment can be shaken for 
an exact measure of time and with the same intensity. 


Five experimental types of indicator bubblers created to 
assist in determining the length of time fabrics can with- 
stand chemical agents. All these were designed for the 
same purpose. The most practical one will be selected for 
continued use. Solving equipment problems for Chem- 
ical Warfare Service’s many laboratories is the problem 
of the Glass Blowing Shop of Technical Division. 


A glass diffusion pump for high vacuum distillation is 
being made by Harold C. Biggs. All experimental glass 
laboratory equipment made in this shop starts as glass 
tubing. Expert Biggs learned glass blowing with T. C. 
Wheaton Co., Millville, N. J., in 1915. 
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Mrs. Margaret E. Snell, scientific aide in Technical Divi- 
sion’s Glass Blowing Shop, is shown blowing sample bulbs 
used for analyzing volatile chemicals. Enlargements of 
these bulbs are shown in the bottom row of apparatus in 
the illustration at the right. 


A far cry from poison gas analyses and the horrors of war 
—spare-time artistry is displayed by Chemical Warfare 
Service’s glass blowers, while waiting for big glass jobs to 


cool. Delicate figurettes, flowers, vases, lamps and such 
are fashioned from tubing glass, colored glass and finger 
nail polish for color. 


In the Glass Blowing Shop glass apparatus not commer- 
cially made is designed and produced for the peculiar needs 
of Chemical Warfare Service. Examples shown below are 
used primarily by the Medical Research Division of Chem- 
ical Warfare Service. Top row: 1. test cup for the applica- 
tion of blister gas to skin; 2. 10 c.c. micro-beaker; 3. 2% 
¢.c. micro-beaker; 4, 5, and 6, smaller test cups used for 
same purpose as 1. Figure 7 is a special dropper, used in 
field identification kits to test for gas contamination. 
Chemical Warfare Service’s own glass blowers must also 
create special glass apparatus to meet their own laboratory 
needs; equipment which can’t be procured from commer- 
cial firms. Shown, left to right, center row: 1. special glass 
filter used to test gas-mask cannisters for retention of toxic 
gases; 2. charcoal testing tube in which charcoal for gas- 
mask cannisters is tested for efficiency; 3. test cups used 
in testing impregnated cloth against chemical agents. A 
swatch of impregnated cloth is placed between the flanges 
of the two cups. Then the fabric is subjected to a com- 
bination of gas and air. As penetration is effected, a 
marked color-change is noted by indicator bubblers. 


Bottom row: minute sample bulbs, used for analyzing vola- 
tile chemicals. A bulb is weighed on an analytical balance, 
then filled with a chemical agent and sealed. Again it is 
weighed; thus accurate weight of the chemical content can 
be determined. A 1-foot ruler is shown at the right to give 
comparative size of the sample bulbs. 
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Gus Hipley, laboratory mechanic, is seen grinding a hole 
in the bottom of a 5-gallon carboy. Such carboys are 
ground to specifications for special jobs. Mr. Hipley is 
working in the metal-works corner of the Glass Blowing 
Shop of Technical Division, where minor repairs of equip- 
ment are made and metal supports for glass apparatus are 
constructed. 
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Pvt. Ralph E. Schachat, student of Chemical Warfare 
School’s Laboratory Course, is shown making critical ori- 
fices in capillary tubing—used for measuring small flows 
of air or gases. Students of the Chemical Warfare School 
Laboratory Course are trained in the functions and repair 
of glass laboratory apparatus, in order that they may do 
this work in the field and in combat areas. 


A “Magnetic Separator for High Vacuum Distillations,” de- 
signed and produced in the Glass Blowing Shop, permitting 
the pouring of different chemicals into different tubes 
without disturbing the vacuum. A strip of iron is attached mi 3 4 

to the back of the funnel and is sealed in glass. This puts ‘ ; d 





the funnel in the magnetic flux of a permanent magnet 
and gives control of its movements to the operator holding 
magnet. 


Photographs for Tue Grass INpustry by U. S. Army Signal Corps. 
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Assistant te the Administrator Foreign Econemic Administration, Washington, D. C. 
PART I. 


EDITOR’S NOTE: This paper, presented at the Semi- 
Annual Meeting of The American Society of Mechanical 
Engineers and reprinted by permission of Mechanical 
Engineering, is derived from ““Managemem of Inspection 
and ty Control” to be published by Harper & Bros., 
New York, N. Y., in the fall of 1944. The paper, of 
course, is not written specifically for the glass manufactur- 
ing industry and presents examples of inspection and con- 
trol of materials other than glass. However, Mr. Juran’s 
non-technical treatment of the subject of quality control 
and the value of the control chart technique in facilitating 
executive-review and directing supervisory attention into 
r channels should be of interest to the readers of 
GLASS INDUSTRY. 


Mil anutacture begins with a specification of the prod- 
uct to be made. This specification is a piece of indus- 
trial legislation, drafted by the design engineers, who are 
the legislators of the industrial world. The making of 
products to conform to this legislation is the joint re- 
sponsibility of the manufacturing engineers and factory 
personnel who collectively constitute the executive 
branch of the industrial world. The inspectors perform 
the judicial function of the industrial world. They com- 
pare the product with the specifications to see whether 
there is conformance. The cycle is completed when the 
inspection data are used by the design engineers for 
design modification. 

While these three functions of specification, opera- 
tion, and inspection are clearly separable, they must be 
co-ordinated if the conformance of product with speci- 
fication is to be achieved at minimum cost. Conformance 
of product with specification can be achieved even when 
functional lines are too tightly drawn. However, over- 
functionalization increases the cost of securing conform- 
ance. Only through co-ordination of these three func- 
tions can minimum cost of conformance be achieved. 


The Inspection Act and the Purposes 
of Inspection 


The management tool which we have come to know 
as “quality control” can make an important contribu- 
tion toward achieving this co-ordination between speci- 
fication, operation, and inspection. But what do we mean 
by inspection? Actually there are four different pur- 
poses which can be served by what we call “inspection.” 
Yet the steps followed by the inspector “at the bench” 
are basically unvarying, no matter what the purpose of 
the inspection he performs. In all cases, the inspector 
functions as follows: (a) Interprets the specification; 
(6) measures the product; (c) compares the product 
with the specification; (d) judges conformance; (e) 
disposes of the product; (/) records the resultant data. 
This series of steps we shall call the “inspection act.” 

While the inspection act is fundamental to all inspec- 
tion, the purposes served by inspection can be classified 
into four basic groups: 
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The A, B, C of QUALITY CONTROL 


By J. M. JURAN 


Acceptance Sampling. This is an inspection on a 
sampling basis to distinguish acceptable lots of prod- 
ucts from non-acceptable lots. Acceptance sampling has 
for its primary purpose the grading of lots of product. 
The data obtained are incidental, but can often be put 
to effective use. 

Control Sampling. This is an inspection on a sampling 
basis, for the purpose of securing data for exercising 
control. Sampling to regulate the manufacturing process. 
to rate qality of product, to rate quality performance of 
operators, or to measure accuracy of inspectors are all 
instances of control sampling. Here the purpose of the 
inspection act is to obtain data which can form the 
basis of management control. Any grading or sorting 
of product is incidental. 

Operational Sorting. This is a manufacturing opera- 
tion which has the outward appearance of a detail in- 
spection. The purpose is to sort good pieces from bad. 
The necessity for the sorting arises from the fact that 
the manufacturing process delivers defective pieces to an 
extent too great to permit acceptance on a sampling 
basis. The question of good or poor performance on the 
part of the operators is not present. For example, the 
final performance test of a transformer or a generator 
is an operational sorting. The various operators cannot 
know whether their collective efforts have resulted in a 
finished product which meets the tests. 

Corrective Sorting. This is also a sorting of the prod- 
uct but arises from the fact that through failure on the 
part of the operators the product contains defects to 
an extent too great for acceptance on a sampling basis. 
For example, a detail inspection for adjustment is neces- 
sary only if the operators fail to adjust properly. In 
such cases the operators are equipped with a full com- 
plement of gages, and so forth. They must themselves 
test to see whether the product is adjusted, for without 
such test they do not know when to stop adjusting. 

Corrective sorting is, for the most part, a “needless” 
loss. In many shops it is confused with operational sort- 
ing and permitted to go on year after year. Further- 
more, existence of such sorting is a symptom of an 
even greater loss—the loss of material plus the time to 
make good the defectives. 


Homogeneity Through Mixture and 
Through Common Origin 


In mass production the product can be considered as 
a stream emerging from the creating source. This stream 
may be a true stream of liquid or gas, or it may be a 
continuous solid like an extrusion, or it may be a 
series of discrete pieces. No matter which of these forms 
the product takes, there are impingeing upon each ele- 
ment of the product, at the time of its creation, the nu- 
merous variables in the process. The final characteristics 
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of the product are the result of the combined effect of 
these variables. 


In many cases there is close relation between inspec- 
tion of product in fluid or continuous form and inspec- 
tion of product in discrete pieces. For example, measure- 
ment of a coil of cold-heading wire for diameter presents 
much the same problem as the subsequent measurement, 
for diameter, of the screw blanks cut from that coil of 
wire. The measurement, for thickness, of a load of 
spring-steel sheets is a problem much like that of meas- 
urement, for thickness, of the steel springs punched 
from those sheets. The coil of wire and the sheet of 
steel are each, in a sense, a great many pieces all con- 
nected together, and requiring an operation to disjoint 
them into discrete pieces. 


It is valid, even when the product is a continuous or 
disjointed solid, to consider all product as consisting of 
a stream flowing from the creating origin. The validity 
of this concept is in the existence of a reservoir or 
process which can pour out product. The reservoir 
pouring out the product may contain much of the prod- 
uct during the pouring-process, as in the case of a tank 
car of gasoline, or the reservoir may be empty, but 
making the product as it pours—the miraculous pitcher 
of today. 


The usefulness of this concept of a stream of prod- 
uct lies in the associated concept of homogeneity. Where 
a mass of product is homogeneous, measurement of a 
sample can accurately reflect the contents of the mass. 
A simple instance is present in a homogeneous mass 
such as a tank car of alcohol. Here physical mixture 
helps to insure that the sample accurately describes the 
reservoir. Many other liquids and gases present such 
uniformity through fluidity. There are also instances of 
solids such as powder for plastics and glue, for which 
the manufacturing process includes a mixing to a state of 
homogeneity. Here also a sample will accurately describe 
the reservoir. 


However, it is important to realize that the stream of 
solid product pouring from a creating source will like- 
wise reflect the nature of that source, and this will be 
so whether the source is a full reservoir, or an empty 
but creating reservoir. There is thus a second form of 
homogeneity through common manufacturing origin, 
or through common chain of causation. Any added 
uniformity through mixture need not obscure the pres- 
ence of uniformity derived through common origin. 


Where the homogeneity is derived from common 
origin rather than from mixture, measurement of a 
sample of product can still reflect accurately the nature 
of the creating reservoir. The inspected pieces, reflect- 
ing the nature of the process which produced them, will 
also reflect the nature of the uninspected pieces produced 
by the same process. This principle is the root of ac- 
ceptance sampling. 


Furthermore, the inspected pieces will also reflect the 
nature of the unmanufactured pieces. This principle is 
the root of control sampling. 


The uninspected pieces and the unmanufactured pieces 
are thus judged not on the basis that their neighbors 
are good (or bad), but rather on the basis that the 
process which produced the inspected pieces, and which 
did not change, produced (or will produce) the residue. 
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Defect Prevention 


In measuring the product, the inspector necessarily 
obtains considerable data concerning that product. 
Traditionally these data have been given only limited 
usage in comparison to their potential usage. To a large 
extent this waste of inspection data still prevails. Even 
today there are many shops which consider the inspec- 
tion department to be primarily a mechanism to sort 
good product from defective, and to reject the defectives. 
However, the last two decades have witnessed an ac- 
celerated development of means to make use of inspec- 
tion data, that valuable by-product of the inspection act. 
In a growing number of instances this by-product has 
become the real objective of the inspection act. In my 
judgment, this development of use of inspection data 
is destined to assume the stature of a major contribu- 
tion of the scientific-management movement. 

The most important use to which inspection data can 
be put is to prevent defects from being made in the first 
place. This is clearly a sound objective. If less defects 
are made in the first place, there will be less inspection, 
less rejection, less repairs, less junk, and less defects to 
go to the consumer. In the extreme case, where no de- 
fects are present, the quality problem reduces to one of 
preserving the status quo. ‘ 

Use of inspection data to prevent defects from being 
made in the first place necessitates: 


1. Determining, from the inspection data, the extent 
and kind of defects present in the product. 

2. Investigating, to find and correct the conditions 
which cause the defectives to be produced in the first 
place. 

3. Keeping the frequency of defects to a practical 
minimum, once such minimum has been attained. 


Steps (1) and (2) are quite common in industry. 
Occasionally a process may begin to turn out 100 per 
cent defective work, whereupon the management must 
call a halt until an investigation finds and corrects the 
causes. Step (3) is by no means rare but is carried 
on largely by rule-of-thumb technique. Yet the exten- 
sive usage of these three steps, fortified by modern 
scientific techniques, can be almost revolutionary in giv- 
ing the shop management a real grip on the problem of 
securing economic conformance of the product with the 
specification. 

The foregoing discussion has been worded in unscien- 
tific language as a means of explaining the practical 
significance of this “defect prevention process.” If the 
reader has closely followed the explanation of the de- 
fect-prevention process, he is hereby informed that he has 
acquired an understanding of the basic principles of 
control charts and statistical control, and that there 
now remain merely a few details to make this under- 
standing complete for practical purposes. Before going 
on to these details, it remains only to emphasize one 
more important principle: There are times when it is 
desirable to investigate a process even when it is produc- 
ing no defects at all. The fire department once operated 
on the basis of waiting for a fire to break out and then 
quenching it as quickly as possible. Modern fire-depart- 
ment practice includes fire prevention—a continuing 
search for things which cause fires, and elimination of 
these causes before they burst into flames. This same 
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prevention principle is the very heart of the defect-pre- 
vention process. 


State of Control and Assignable Causes 
ef Variation 


In making practical application of the defect-preven- 
tion process, various questions of precise definition 
arise. Suppose that, in the manufacture of lamps, the 
percentage of lamps below brilliance standards is 23 
per cent, yet upon investigation no one thing seems to 
be the cause. What then? Again, suppose that the per- 
centage of dim lamps is only 2 per cent. Is it worth 
while to conduct an investigation in the hope that the 
cause of these dim lamps can be found? Suppose there 
are no defects. May it be worth while to conduct some 
sort of investigation? These are practical and perplexing 
questions. Yet there is a way to answer them from 
the inspection data. There is a means of judging, from 
the inspection data alone, whether a process is doing 
its best. In other words, the inspection data can tell 
whether 23 per cent of dim lamps is inherent in the 
process, or whether there is present in the process some 
foreign element never contemplated by the process engi- 
neer. The test data can also tell whether some foreign 
element is present even when the process is turning out 
product which conforms perfectly to the specification 
limits. 

That such seemingly mysterious determination can be 
made arises from the fact that the fewer foreign elements 
@ process contains, the greater will be the uniformity of 
the resultant product. By “foreign elements” we mean 
here some tangible cause such as poor workmanship, 
defective component parts, inaccurate test devices, etc., 


which can be traced down 


as 
oO 


investigate further. But once the statistical test gives 
no indication of lack of control, the search for assign- 
able causes of variation is at an end. 

The foregoing principles, restated in this non-technical 
terminology are that: 


1. A process containing assignable causes of variation 
yields a product which is less uniform than a process 
which contains no assignable causes of variation. 

2. A process containing no assignable causes of vari- 
ation has attained maximum uniformity and is said to 
have reached a state of control. 


3. We can determine by a statistical test whether a 
process has attained a state of control (and therefore 
whether it contains no more assignable causes of vari- 
ation) .* 

This statistical test is a management tool of great 
versatility. Not only can it tell when a process has at- 
tained a state of control; it can also tell when a process 
departs from a previously existing state of control. It 
is thus a “gage” for the process for it states whether 
the process is or is not doing the best quality job it can 
do. Such a gage is obviously of great value, and it must 
be clear that use of this gage will become widespread. 
Indeed, the use of this statistical test has made great 
strides in the last decade or two. 


Variations in Manufactured Product 


To understand what is a state of control and what is 
an assignable cause of variation requires a consideration 
of the nature of variations in manufactured product. That 
no two pieces of manufactured product are precisely 


(Continued on page 370) 





as a specific cause yielding 
a specific influence. We shall 
refer to such foreign elements 
as “assignable causes of va- 
riation.” In the extreme case 
of a process which contains 
no assignable causes of va- 
riation (we shall refer to this 
as a “state of control”), the 
degree of uniformity for that 
process has reached its limit. 
(The process will, however, 
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never produce pieces which 

are absolutely identical.) 
But how are we to know 

that this limit of uniformity 
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has been reached? Must 
we continue blindly to study 
and restudy the process 
looking for more and more 
assignable causes of varia- 
tion? Not at all. There 
is a_ statistical test which 
we can apply to the in- 
spection data. If upon 
applying this test the an- 
swer is “lack of control” 
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then the process still contains 
assignable causes of varia- 
tion, and we may wish to 
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oubrication involves the complex problem of selecting 
the proper oil for the part to be lubricated and in seeing 
that the oil is properly applied and in the proper 
amount. 

The first rule to be followed in the proper lubrication 
of compressors or any other machinery is to use oil 
according to any special specifications which may be 
prescribed by the compressor manufacturer, and then 
deal with a reputable oil company that is willing to 
guarantee a lubricant of maintained specification that 
is satisfactory for the service for which it is intended. 


USE CYLINDER OIL HERE 





























USE BEARING OIL 
ON THESE MOVING PARTS 


Fig. 1. 

As many as three different types of oil may be re- 
quired by a reciprocating compressor,—one type for the 
compressor cylinders,—another for the bearings of the 
driving gear,—and a third for the power cylinders, pro- 
vided the source of power is steam, oil engine, or gas 
engine. 

Oil intended for compressors of the single-acting 
trunk piston type must be .suitable for both the com- 
pressor cylinders and the running gear, and must be 
of the type known as compressor cylinder oil with speci- 
fications suitable for the particular machine. Double- 
acting piston type compressors, in which the frame run- 
ning parts and the compressor cylinders are completely 
separated, require cylinder oil for the compressor cylin- 
ders and crankcase or bearing oil for the running gear, 
(Fig. 1). 

Compressors vary so widely as to type and use as to 
make it impossible to prescribe an oil specification that 
would be completely suitable for every condition. The 
following specifications for compressor cylinder oils 
are taken from the Trade Standards of the Compressed 
Air Institute, which would apply generally to most air 
compressor installations. These are: 


Flash point 350 degrees Fahrenheit, minimum. 

Viscosity $.S.U. at 100 degrees Fahrenheit 245 mini- 
mum. 

Viscosity S.S.U. at 210 degrees Fahrenheit 45 mini- 
mum. 
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CARE AND REPAIR OF COMPRESSED AIR EQUIPMENT 


PART Ill 


Pour point plus 35 degrees Fahrenheit maximum. 
Neutralization Number 0.10 maximum. 
Conradson carbon residue 2.0 per cent maximum. 


As stated above, special requirements call for special 
treatment. If a gas compressor, special consideration 
must be given the question of cylinder lubrication. 
Various gases have a high affinity for oil, leaving the 
cylinder walls dry and unlubricated. If the cooling water 
is of a much lower temperature than the incoming air 
or gas, condensation is formed on the cylinder walls, 
with resulting poor lubrication. The answer in such 
cases may be to heat up the cooling water to more nearly 
the temperature of the intake air or gas. 

(Fig. 2) The ratio of the initial and final pressures de- 
veloped in cylinders has an important bearing on the 
oil selected, as this in great measure determines the 
maximum temperature prevailing. in the cylinder. The 
size and the speed of the compressor also has a con- 
siderable influence on the discharge temperature ef a 
compressor cylinder. 

The amount of oil required in a compressor cylinder 
will vary somewhat with the type of machine, its speed, 
and local conditions of operation. It is good practice to 
use oil liberally while the machine is new and until the 
cylinders have been glazed. The quantity of oil should 
then be gradually reduced, using care to examine the 
cylinders occasionally by removing a valve to ascertain 
whether the walls are amply coated with oil. Provide an 
ample amount of oil, but do not overlubricate, as an 
excessive amount of oil in the discharge is very un- 
desirable and to be avoided. The following table gives 
the minimum allowable rate of feed under ideal operat- 
ing conditions, but the use of this table should be ampli- 
fied by frequent examinations of the cylinder walls as 
previously stated. 

(Continued on page 376) 
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INVENTIONS AND INVENTORS 


A Summary of United States Patents of Interest to the Glass Industry Issued During June 


Compesitions 


The extreme materials emergency which almost but 
did not quite reach the point of requiring that war time 
glazes become leadless nevertheless sent research work- 
ers, all over the country, into their laboratories and deep 
into the scientific literature to seek satisfactory substitutes. 
Some very good results have been reported from various 
sources and these will in time become largely available 
to the public through published papers or patents. One 
of the more difficult aspects of the problem was that of 
substituting for lead oxide in ceramic glazes maturing 
below 1150° F. for decorating glassware. Progress in 
this direction has just been reported by Alden J. Deyrup, 
Westfield, N. J., in patent 2,352,425, assigned to E. | 
du Pont de Nemours & Co. He states that the essence of 
his discovery lies in the use of much higher contents of 
aluminum oxide than was previously thought practical in 
glazes having the desired low maturing temperature, and 
having a satisfactory coefficient of expansion. Expressed 
as mole percentage the alumina is 12 to 17%. Other 
constituents are 25 to 40% boric oxide, 5 to 25% silica, 
13 to 24% lithium (preferably), sodium or potassium 
oxides, and 6 to 20% alkaline earth oxides from the 
group including barium, strontium, lime, magnesium, 
and zinc oxides. Deyrup gives the batch weights for 
fifteen enamel compositions falling within his claims, 
and also expresses their compositions in mole and weigh! 
percentages. 


Feeding, Forming and Shaping 


Russell G. Allen of Alton, IIl., Owens-Illinois Glass 
Co., received patent 2,351,899 for apparatus making pos- 
sible the repair and replacement of individual finishing 
molds on a bottle machine without interfering with its 
continuous operation. This requires control devices in- 
dividual to each mold whereby any selected mold may be 
thrown out of operation to allow the change to be made. 
These devices, and their relationship to the normal ap- 
paratus of the Owens machine of the suction gathering 
type are fully described. 

The Alien Property Custodian retains control of patent 




















Fig. 1. 2,352,288 : Ross. Shear and feeder device oper- 
ated from a single air motor. 
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2,350,734 which describes the invention of Francois 
Dumarest of Lyon, Rhone, France for a furnace for elec- 
trically melting glass. The furnace utilizes opposite pairs 
of electrodes extending into the furnace from either side. 
They are placed near the top so as to localize heating 
effects adjacent the surface of the pool. The electrodes 
are movable horizontally. Most of the substance of the 
patent is concerned with the management of the electrical 
impulses so as to impart to the glass a circulatory move- 
ment in response to the so-called thermosyphon principle. 

Fig. 1 shows a feeding and shear arrangement described 
in patent 2,352,288, assigned to Hazel-Atlas Glass Co. by 
James W. Ross of Washington, Pa. A special feature 
consists of the interdependence of the shear and the flow 
device so that an action of the shear reduces the air pres- 
sure at the flow spout to cause another gob to form. The 
driving mechanism shown at the left is an air motor 
whose piston rod operates within two separate cylinders. 
These are known as-the shear cylinder 30 and the feeder 
cylinder 33, respectively controlling shears 25 and feeder. 
Since both pistons are on the same rod they must of 
necessity work together. The pipe 24 which produces 
suction within the feeder has its opposite end connected 
with the rear end of the feeding cylinder 33. Hence 
when the shear piston moves to the right to close the 
shears and sever a gob of glass, the feeder piston 34 will 
similarly move to the right and thereby withdraw air 
from the feeder bowl, through line 24. to create a par- 
tial vacuum in the bowl. And when the shear piston and 
feeder move to the left, air will be delivered to the 
feeder bowl. 


Miscellaneous Processes 


A machine for automatically gauging bottles as they 
come from the lehr is described in patent 2,352,091 by 
Wm. J. Fedorchak and Albert S. Jackson, Owens-Illinois 
Glass Co. 

Glenn L. Dimmick of Indianapolis (RCA) sometime 
ago contributed to the art of producing coatings which 
reduce reflection from glass surfaces by his discovery 
that volatilized calcium fluoride could be improved upon 
by mixing some alumina with it. This was said to yield 
a coating approaching the optical properties of calcium 
fluoride but having far more desirable mechanical proper- 
ties in that the coating was more adherent and more 
resistant to abrasion. He has now made the further dis- 
covery, revealed in patent 2,352,085, that a natural 
mineral exists which possesses these advantages when 
used as a coating source. This is an hydroxylfluoride of 
calcium and aluminum which is known as gearksutite, 
and has the following formula: 


CaF,.A1(F,OH) ,H,O 


It occurs naturally in Greenland and Colorado and is 
described in detail in Bulletin No. 20 of the U. S. Geo- 
logical Survey on Mineralogy of the Rocky Mountains. 
The index of refraction of the mineral is about 1.45 and 


THE GLASS INDUSTRY 
















that of the evaporated product about 1.3. When the re- 
quired quarter wave length film of this material is 
evaporated on glass of index 1.517 the reflected light is 
reduced to about 20% of its original value. The evapora- 
tion is accomplished in the usual manner by heating the 
mineral in a coiled filament within an evacuated cham- 
ber which also holds the surface to be coated. The film 
is then aged by baking for several hours at about 90° C, 
after which it is extremely hard and insoluble in water. 
The solubility of the film in the ordinary mineral acids 
is said also to be extremely low. 


Other refinements in the art of depositing inorganic 
compounds to reduce reflection from glass surfaces are 
detailed in patents 2,351,536 and 2,351,537 granted to 
research workers of the 
Spencer Lens Co. The in- 
ventors are Harold Oster- 
berg, G. E. Pride and R. K. 
Luneburg, all of Buffalo, 
N. Y. The first describes 
the coating process and the 
latter the apparatus. In the 
initial method of volatiliz- 
ing such a compound as 
calcium fluoride to a glass 
surface within an evacuated 
chamber the fusing crucible 
was placed directly under 
the center of the glass sur- 
face. This resulted in the 
deposition of a_ greater 
Fig. 2. 2,351,536 : Oster- thickness of material in the 
berg. In volatilizing flu- center than at the edges. 


orides from a source S to Subse rhe : 
provide non-reflecting coat- ~" sequent evelopments 


ings, control of the angle have been the substitution 
QSO and rotation of the of a multisource for a 


glass article all control of  .inole fusing crucible, and 
coating thickness over vari-_. 4 
in some instances the con- 


ous parts of the surface. 
trolled movement of a 


mask or shield to prevent 
excessive center deposition. The Spencer Lens group 
propose other means of assuring uniform coatings, or 
of varying the thickness of coating in any desired 
manner. Their invention is based on the so-called 
cosine law of distribution: when molecules of the 








coating substance are evaporated from a souice, the 
greatest intensity of the emitted molecules occurs 
normal to the source and falls off in all directions as 
the cosine of the angle of emission from the normal. 
Referring to Fig. 2, which illustrates the invention as 
applied to a flat plate, S is the evaporating source and 
S-O is the normal to the source and therefore according 
to the cosine law the greatest intensity of the molecules 
emitted by the source will be in the path of this line. 
The inventors mount the glass plate pivotably at its 
center O about its axis N. The angle of the plate from 
the normal is varied to obtain the desired control in coat- 
ing the surface. Of course, to secure uniform coating 
over a circular plate not only must the proper angle of 
tilt be chosen, but rotation of the plate is required. By 
properly choosing the angle QSO the coating may either 
be made uniform or may be varied from edge to center. 
The determination of this angle is accomplished by 
solving a mathematical formula which is embodied in the 
patent claims. The invention can be applied to curved or 
spherical surfaces as well as plane ones. 

Contributions to the art of lens manufacture and their 
use in cameras are presented in the five patents from 
2,352,177 to 2,352,181 granted to Jacques Bolsey of 
New York. ‘ 

Patents for methods of making seals for lamp bulbs 
were 2,351,530 granted to M. E. McGowan of Bloom- 
field, N. J. (Westinghouse) and 2,350,929 granted to 
Rudolf Scharfnagel of Stuttgart, Germany. The latter 
patent, held by the Alien Property Custodian, covers 
apparatus for extruding molten glass to make a seal. 

Fig. 3 gives one view of the lehr for glass tubes for 
incandescent lamps developed by Clarence E. Hahn of 
Euclid, Ohio, and assigned to General Electric Co. 
(2,351,262). Such tubes may be heated for any of 
several reasons. These may include strain release or the 
burning in of a fluorescent coating applied to their in- 
teriors. The tubes are carried through Hahn’s lehr on a 
conveyor made of a series of thin walled stainless steel 
rolls which rotate the tubes so they will be straightened. 
The rolls support the full length of the tubes. The tubes 
are heated from above (burners, 58) and below ( burners, 
59). Heated air is blown through the tubes from jets 
located along the side of the lehr. 


(Continued on page 374) 
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Fig. 3. 2,351,262 : Hahn. Lehr for lamp tubes. 
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D esearch Digest 


Practical Interpretations of Glass Technology 


The Effect of Glass on Alcoholic Products 
Stered in Bottles at Room Temperature for 
Three Years 


In the case of products which are kept in glass con- 
tainers for several years before being removed, it is 
important to the users of such containers to know the 
extent to which the glass will affect the products. Ac- 
cordingly, the glass is tested by accelerated durability 
tests, such tests often being part of the purchase speci- 
fication. 

The relation between such accelerated tests and actual 
storage has been open to question. Herman and Shay 
(Journal American Ceramic Society, February, 1944) 
however, have reported on the results of their investiga- 
tion on the relation between a standard durability test 
and actual storage results of several alcoholic products. 

In this investigation the actual change caused by stor- 
ing neutral grain spirits, gins, and various whiskies in 
glass bottles supplied by nine manufacturers and in 
Pyrex-brand glass at room temperature for three years 
was determined. The results indicated that the effect 
of commercial glass on the hydrogen-ion concentration 
of neutral grain spirits is greater than on gins, blended 
whiskies, and whisky, respectively. The hydrogen-ion 
concentration of these products continues to increase pro- 
portionately with the time they are stored in the com- 
mercial glass bottle. Neutral grain spirits and gin that 
were stored in Pyrex-brand glass remained constant for 
one year and increased slightly in hydrogen-ion concen- 
tration during the time studied. The hydrogen-ion con- 
centration of blended whiskies and whisky remained 
constant when they were stored in Pyrex-brand glass. 
The hydrogen-ion concentration change of the products 
studied when stored in the commercial bottles was in- 
versely proportionate to the chemical durability of the 
glass, which is expressed in milligrams per liter of so- 
dium hydroxide and which is determined by an accel- 
erated durability test. 

A spectrographic study of the neutral grain spirits 
and gins that were stored in commercial glass bottles 
indicated various degrees of metallic contamination as 
compared with the photograph made from the same 
products stored in Pyrex-brand glass. The metallic con- 
tamination consisted of dissolved silica, magnesium, and 
aluminum. 

(It would have been interesting if taste and appear- 
ance tests had also been made on these samples in order 
to see if the hydrogen-ion changes caused by the glass 
actually decreased the consumer appeal of these alcoholic 
products. ) 


Devitrification Characteristics of Alkali— 
Lead-Oxide—Dolomite Lime—Silica Glasses 


The alkali-lead oxide-lime-silica glasses are used in 
present day practice for the production of lime crystal 
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tableware. Such crystal glassware is manufactured by 
hand methods which necessitate a glass of long working 
range. The pot from which the glass is gathered is 
sometimes kept at a relatively low temperature so that a 
sufficient quantity of glass can be gathered to form a 
large gob. This procedure necessitates a glass of very 
low liquidus temperature. 

No measurement of the liquidus temperature of this 
type of glass apparently has ever been published and 
the work of White and Silverman (Journal American 
Ceramic Society, March, 1944) is therefore a worth- 
while contribution to glass literature. 

Using the temperature gradient method the liquidus 
temperatures of a series of lime crystal glasses have 
been determined. This method, in brief, consists of 
bringing to equilibrium a glass which is subjected to a 
uniform temperature gradient from a temperature above 
its liquidus to another considerably below it. A tem- 
perature probe of the furnace is made after it is certain 
that equilibrium has been reached. 

The range of compositions covered was restricted by 
the following limits: 


Per cent 
54-78 
8-20 
2-10 


Per cent 
6-16 
0-6 


SiO, 
PbO 
CaO.MgO 


Na,O 
K.O 


The glasses were divided into three groups containing 
2, 6, and 10 per cent of CaO.MgO, and the total content 
was restricted at two levels of 12 per cent and 16 per 
cent. The lead oxide replaced the silica in steps of 4 
per cent from the level of 8 to 20 per cent of lead oxide. 
Potassium oxide replaced Na,O only in the glasses con- 
taining 6 per cent of dolomite. This replacement was 
made in steps of 3 per cent both at the 12 per cent and 
at the 16 per cent total alkali levels. 

It is interesting to note that considerable difficulty was 
encountered in obtaining homogeneous glass when melts 
were made in a large platinum crucible which contained 
from 4 to 5 pounds of glass. Analysis showed variations 
of the order of 2 per cent PbO in the same cylinder of 
glass, formed by vacuum filling an iron mould. This 
cylinder was about seven inches long and weighed about 
one pound. The samples used in the actual work were 
made homogeneous by remelting each of the glasses twice 
after crushing the entire melt until it passed a 6 mesh 
screen. In addition, the glass was stirred several times 
during each melting process with an alloy stirring rod. 

From the results of this investigation it was concluded 
that glasses containing 16 per cent of total alkali and 
more than 8 per cent of lead oxide will in general have 
liquidus temperatures sufficiently low that they may be 
used for the production of lime crystal glassware. In 
compositions in which tridymite is the primary phase the 


(Continued on page 369) 
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THE GLASS INDUSTRY'S INDEX 


Production Five Months, January Through 
May 





MILLIONS of DOLLARS 
wo ww wo 6 0 2m 220 20 


LEGEND 


Ee] Plate 
ea Window 
2) Contiteaes 
| All Others 


Aciivity in the glass industry during May remained 
at approximately the same level as that reported for 
April. As shown by the Production Index, output for 
May was $48,000,000 as compared to $44,000,000 for 
May, 1943. During the first five months of 1944 glass 
production totalled $238,000,000 as compared to $213,- 
000,000 shown for the same period of 1943—an in- 
crease of a little more than 11 per cent. 


Plate glass production for June amounted to 9,265,- 
159 sq. ft. as reported by the Hughes Statistical Bureau. 
This is a decrease of slightly more than | per cent from 
the amount reported for the preceding month. An in- 
crease of about 57 per cent over June of 1943 is re- 
ported. A total of 51,163,496 sq. ft. were produced 
during the first half of 1944 compared to 32,163,287 sq. 
ft. produced during the first six months of 1943—an in- 
crease of 58 per cent. 


Glass container production for June totalled 8,966,- 
093 gross, according to the Glass Container Association 
of America. This figure represents the largest single 
month’s production of glass containers in the history 
of the industry, being an increase of more than 1 per 
cent over the figure for May—which figure was an all 
time high. June of this year shows an increase of 15 
per cent over June of 1943. During the first half of 
1944 glass container production amounted to 51,274,- 
365 gross as compared to 45,092,505 gross for the same 
period of 1943—an increase of 13 per cent. 

Shipments of glass containers during June totalled 
8,431,418 gross, a decrease of 7 per cent from the pre- 
ceding month, and a slight increase over June, 1943. 
Total shipments reported for the first six months of 
the year were 49,484,524 gross—an increase of about 5 
per cent over the first half of 1943. 
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Inventories on glass containers for June were 4,947,- 
222 gross—-5 per cent more than the figure shown for 
May, and about 1 per cent more than that for June, 
1943. 


Automatic tumbler figures for June have not been re- 
ceived from the entire list of companies reporting each 
month—due to vacation schedules and labor shortages. 
Therefore, the report this month will not be in such 
detail as is usual. To date, production for June is up 
3.7 per cent over June, 1943; and shipments show an in- 
crease of 9.1 per cent over June of last year. 


Table, kitchen and household glassware: The same 
situation concerning the reporting companies is also true 
in this case. So far, manufacturers’ sales of machine-made 
table, kitchen and household glassware for June show a 
decrease of 47.7 per cent from the same month last 
year. 





GLASS CONTAINER PRODUCTION AND 
INVENTORY 


(ALL Figures ARE IN Gross) 











Production Stocks 
June 1944 June 1944 
Foods: Medical & Narrow 
Health Supplies; Chemi- Neck 2,699,356 1,808,621 
cal, Household, Indus- 
trials; Toiletries & Wide 
Cosmetics Mouth 3,054,336 1,623,880 
Ee ee oe eae 273,546 388,182 
Home Canning i a oka ie 325,935 399,780 
Beverages Feared ae Biers 672,730 247,530 
BS oe he AS SF ee 1,110,565 131,290 
BN. % cutis Montana viclees 484,137 234,025 
. | ag EE Seth oh Sra a ome means re aa 261,731 71,237 
Packers Tumblers ........... 83,748 42,677 
; ROE, 5 SRI MCer ae ree . 8,966,093 4,947,222 
GLASS CONTAINER SHIPMENTS 
(ALL Figures ARE IN Goss) 
Narrow Neck Containers June 1944 
Sap TR See PRA ARS ie ire Sa OS i ae ee a ... 594,344 
Medicinal & Health Supplies ..... bike § oh hbo sch 
Chemical, Household, Industrials =~ 574,545 
Beverages ........... Rapa See cat Ite is AWUBLS orn ipa Sic 678,832 
Sa RR, BR ey ener ne 1,061,436 
MI ro ake 2s 2 is Bass as anes a ee Se 446,187 
Man Sr ei cae Bek, Se Ee 5e LES caw be Oks Rn, vies 249,305 
eee Se ee ee ee 473,256 
Sub-Total (Narrow Neck) .................. 4,973,875 
Wide Mouth Containers 
SE Oe ree OE LN? We PA, 2,019,656 
RPE Se SORE Sa Cee ha mee ee 250,817 
NE PEI 3 Dies tat nd, «i craca'phe' a 0 agin ht Reore 8 « «19% 308,736 
Medicinal & Health Supplies .................... 461,633 
Chemical, Household, Industrials ................ 153,654 
Ie MINI 56sec ete ve AE iia oc 176,961 
eR MISTS ere at ga 86,086 
Sub-Total (Wide Mouth) . 3,457,543 
EEE I oh in a ao 6 ah ae gle dB . 8,431,418 
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Miscellaneous glass preducts manufactured in May 
were estimated at $16,000,000—5 per cent less than in 
April. This is the same figure as that shown for May, 
a year ago. 


Employment and payrolls: The number of people 
employed in the glass industry during May was 91,600. 
This compares with 87,000 employed in May, 1943. 

Payrolls during May were estimated at $14,000,000— 
the same as reported for April. This is an increase of 
7 per cent over May, 1943. During the first five months 
of 1944 glass manufacturers have paid approximately 
$69,000,000 in salaries. 





THE GLASS INDUSTRY'S INDEX 
Monthly Trends Through May, 1944 
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FIELD REPRESENTATIVES NAMED BY 
MATHIESON ALKALI 


The Mathieson Alkali Works has announced the appoint- 
ment of two new field representatives for the New York 
office. They are H. P. Smith, formerly president of the 
George Chemical Company, and Thomas Tarpy Schulten, 
formerly with the General Chemical Company for a 
period of eight years. 

Mr. Smith has had wide experience in handling and 
distributing alkalies and other chemicals and is well 
known to users of these materials in the New York area. 
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T. C. MONK NAMED ASSISTANT TO 
WESTINGHOUSE LAMP DIVISION MANAGER 


The Westinghouse Lamp Division has announced that — 

Theodore C. Monk, who, joined the organization as a 
clerk in 1920, has been 
appointed assistant to the 
manager. His new duties 
will include the analysis 
of departmental operating 
reports and the perform- 
ance of special assign- 
ments. 


Mr. Monk became office 
manager of the equipment 
and development division — 
in 1925 and subsequently 
served as assistant works 
accountant, supervisor of © 


works and assistant division auditor. 


accounting 


WPB ORDER LIBERALIZES GLASS 
CONTAINER USE 


The War Production Board recently issued a statement 
to the effect that the use of glass containers for the pack- 
ing of most food, drugs and health supplies (formerly 
under quota) in most instances is now unlimited. This 
liberalization was effected through an amendment to Glass 
Container and Closure Quota Order L-103-b. 

Increased production, resulting from the wartime 
standardization of glass container types, has made it 
possible to permit the use of more jars and bottles. In 
1943, approximately 93,000.000 gross of glass containers 
were manufactured. Production this year is expected to 
exceed 1943 by some 13,000,000 gross. However, stand- 
ardization of types will continue. 

Closures for glass containers, while still under some 
restrictions when made of prime blackplate or tinplate, 
are expected to be available for the increased quantity 
of jars and bottles. Aluminum and blackplate rejects are 
now quota-free when used for glass container closures, 
whatever the product. 

An important change in the order increases the small 
users’ quota from $500 worth of glass and an equal 
number of closures to seal this glass to $2,500 worth of 
glass and caps combined. Of this $2,500, not more than 
$1,000 may be used for the purchase of closures. 


@ Victor L. Hall, assistant business manager of The Glass 
Container Association, will be guest speaker on August 5 
on the program sponsored by employees of the Union 
Pacific Railroad. This program is “Your America” 
and it is undertaking to make various industries in the 
country familiar to the nation’s radio audience. 

Mr. Hall’s address will tell the story of the glass in- 
dustry and its contributions to progress. 


@ Knox Glass Associates, Inc., have announced the re- 
moval of their general offices from Oil City, Pennsylvania, 
to Knox, Pennsylvania, effective as of July 31, 1944. 

Their general sales, engineering and administrative 


offices will be consolidated in their new office building in 
Knox. 
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EYED TOODAY AND JOMORROW F 


“Veday - ++ Marvels of American mechanical science are re- 
lentlessly rolling over enemy territory. To meet the increasing 
needs of our fighting machines and fighting men, Solvay 
Alkalies and related products are making their special con- 


tribution to America’s war production. 


AUGUST, 1944 





“Tomorrow... The Solvay Process Company will answer 
industry's call for quality alkalies and related products. Solvay’s 
broad technical knowledge and extensive research facilities 
will be united with industry. Together they will work for the 


advancement of industrial America and a better way of life. 


SODA ASH - CAUSTIC SODA 
AMMONIUM CHLORIDE + CAUSTIC POTASH 
MODIFIED SODAS - AMMONIUM BICARBONATE 
SODIUM NITRITE + PARA-DICHLOROBENZENE 
CALCIUM CHLORIDE - CHLORINE ~ SALT 
POTASSIUM CARBONATE 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by 
The Solvay Process Company. 


40 RECTOR STREET NEW YORK 6, N. Y. 


BRANCH SALES OFFICES: 


Boston * Charlotte ¢ icago * Cincinnati * Cleveland ¢ Detroit 
New Orleans * New York ¢ Philadelphia © Pittsburgh ¢ St. Louis * Syracuse 
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EQUIPMENT AND SUPPLIES 


NEW AIRCO GAS 
PROPORTIONER 


Air Reduction’s Research Labora- 
tories have developed a new piece of 
apparatus to meet the demands of elec- 
tronic tube manufacturers, heat treaters 
and others who use mixtures of gases 
for protective atmospheres. It is de- 
signed to produce an accurately pro- 
portioned mixture of such gases at a 
pressure not in excess of 5 lbs. per 
square inch. 

The device consists of a mixing block 
incorporating . accurately sized orifices 
and on which are mounted flowmeters, 
pressure gauges and needle valves for 
the gases as well as inlet and outlet 
nipples. It can be furnished with any 
two of six available flowmeters permit- 
ting a wide variation in the proportions 
of the two gases to be mixed. 


ADDITIONS MADE TO 
WHEELCO LINE 


Wheelco Instruments Company, Chi- 
cago, has announced the addition of 
three new instruments to its line of 
industrial controllers. 

Two of the new instruments, desig- 
nated Inputrols, are designed to con- 
trol input of power, heat or flow of 
liquids or gases to any process equip- 
ment. The third, a Throttltrol, is de- 
signed to correct variations in heat re- 
quirements of furnaces and process 
equipment by positioning a valve in 
the fuel line. 

A fourth instrument, the company’s 
Rheotrol, a manually operated con- 
troller for regulating input to electri- 
cally operated furnaces, ovens, heaters, 
kilns, etc., has been refined and is now 
offered in a flush-mounted case. 


SYRINGE-PISTON BOTTOMING 
MACHINE 


Glass pistons for hypodermic syringes 
have been made laboriously heretofore 
by hand, employing highly skilled 
workmen with an hourly production of 
about 100 to 120 pieces. 

To meet the needs in the present 
exigency of time, the glass machinery de- 
partment of the Eisler Engineering Co., 
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Newark, New Jersey, has developed and 
just brought out an automatic Syringe 
Bottoming Machine which not only in- 
creases production up to 800 pieces an 
hour, but also makes a product of more 
uniform quality, with less shrinkage 
and other essential savings. 

In addition, an unskilled laborer can 
be trained quickly to attend the unit 
which is entirely automatic and driven 
by a % HP motor. Operator only in- 
serts the glass parts into the loading 
chuck positions. 

A general view of the 12 head bot- 
toming machine is pictorially shown in 
the accompanying photo. The con- 
struction briefly outlined, consists of a 
sturdy steel fabricated square table 
structure upon and underneath of which 
all the necessary elements for the 
mechanism are fixed. The main verti- 
cal shaft, supported by a_ bearing 
screwed in the center of the tabie, car- 
ries a round plate (turret) with chucks. 
By means of an indexing barrel cam 
this plate is in counterclockwise inter- 
mittent motion, while the chucks are 
kept continuously revolving around 
their own axes. The chucks are driven 
by an endless “V” belt, which touches 
all the small pulleys fastened on top of 
the chuck spindles—except two idle 
loading positions lccated in front of the 
operator. This motion is derived from 
the first driving mechanism by chains, 
playing into a bevel gear and a vertical 
spindle mounted on the two front edges 


of the table. 


Between every indexing position the 
chucks—which are automatically opened 
by means of a track—are loaded by the 
operator with the glass part for the pis- 
ton, the proper length of which can be 
regulated by an adjustable support 
plate. 

The bottoming of the piston is ac- 
complished by three preheating, one 
constricting and two fire positions for 
softening the glass adequately and pre- 
paring it for the subsequent cut-off and 
pulling-off operations, which are _per- 
formed by a cutting off burner and a 


pulling off device. The latter simul- 
taneously drops the excess glass into 
the scrap chute. A properly shaped 
mould is then pressed against the heat- 
ed erid of the glass part thus imparting 
the desired final bottom shape which is 
of uniform quality. The finished prod- 
uct is lastly carried through an anneal- 
ing fire to release internal stresses and 
thereafter automatically discharged into 
the finished work chute. 

In order to obtain efficient production 
the machine is equipped with individ- 
ually adjustable burners using illumi- 
nating gas, air and oxygen fires. Re- 
quired gas pressure is 13-inch water 
column, air pressure 24% pounds and 
oxygen pressure 3 pounds per square 
inch. The machine can also be used 
advantageously for bottoming all kinds 
of similar glass articles. 


CATALOGUES RECEIVED 


Eutectic Welding Alloys Company, 
New York, N. Y., is distributing a four- 
page folder on the “Theory of Solder- 
ing, Brazing and ‘Low Temperature’ 
Welding.” The leaflet tells how the 
Eutectic process was discovered. It 
explains what happens when the Eu- 
tectic welding alloy is deposited on the 
parent metal at low temperatures. Ii 
gives various definitions relevant to this 
new welding process, and covers vari- 
ous applications discovered since Eu- 
tectic was introduced. 


Fischer & Porter Company, Hatboro, 
Pa., has a well-illustrated catalogue 
(95-A) describing the history and de- 
velopment of their “Glo-Tech” ‘process 
of precision boring of glass tubing. Its 
pages show many specimens of “Glo- 
Tech” tubing of all shapes and sizes. 
Also “Glo-Tech” tubing for High Ac- 
curacy Manometers, Barometers, Vis- 
cometers, and other scientific instru- 
ments are illustrated. 


Mississippi Glass Company, New York, 
N. Y., has a fifteen page brochure on 
their Coolite heat absorbing glass and 
its various uses in industrial buildings. 
The booklet is illustrated with photo- 
graphs of plants and buildings now 
equipped with Coolite glass and the 
properties of Coolite are fully 
described. 





CATALOGUE & BULLETIN 
SERVICE 


Current catalogues and manufac- 
turers’ service bulletins received in 
this department may be obtained 
by writing to THE GLASS IN- 
DUSTRY. 
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GLASS IS VITAL ... 
(Continued from page 355) 


chemicals into different tubes—without disturbing the 
vacuum—is typical. At the time the need was discovered 
separating apparatus employed ground glass connections 
and a loosening of these connections was necessary to 
obtain high vacuum separation, which operation reduced 
the vacuum and ruined the experiment. 

It was easily recognized that it would be a simple pro- 
cedure to design an airtight separator with any number 
of flasks or distributor tubes connected as a one-piece 
unit, but the problem was to get the funnel, the means 
of separating the liquids into the various flasks and tubes, 
to revolve without contact with the operator who wished 
to switch the funnel from one tube to another. A solu- 
tion to the problem was found through the employment 
of magnetic energy. A strip of iron was attached to the 
rear end of the funnel and sealed in the glass. This ar- 
rangement puts the funnel in the magnetic flux of a 
permanent magnet giving control of its movements to 
the operator as illustrated in the accompanying photo- 
graph. As a result of this magnetic control the separator 
remained airtight and the vacuum was retained. The 
temperature of the compound can rise and fractions 
tapped off at various temperatures without disturbing 
the vacuum. The funnel can be shifted at any pressure. 
Mr. Still, who designed the apparatus, calls it a “Mag- 
netic Separator for High Vacuum Distillation.” 

Another example of original laboratory apparatus de- 
sign is the “Shaking Apparatus.” This shaking device 
was evolved to meet two problems, (1) lack of desire 
to sit or stand and just shake a flask, and (2) the need 
for a constant shaking in the interest of more exact re- 
search. 

If shaken by hand the count may often vary, and also 
decrease in effectiveness as shaking-time increases—by 
demand of an inconstant human nature. 

With this device different solutions in a single experi- 
ment can be shaken for an exact measure of time and 
with the same intensity. 

Other shaking apparatus are on the market, but none 
that can be made or operated with the simplicity of this 
invention. It is operated by air pressure. The pressure 
shoots the piston to the top of its tube where a spring, 
coupled with the weight of the piston itself, causes the 
piston’s return to its original position, and so on. The 
air pressure escapes near the top of the piston tube. 

The shaker’s eventual spread to the chemical industry 
is inevitable, and doubtless the idea will be used with 
great efficiency by some lazy bartender. 

Resourcefulness is the keynote of the Technical Com- 
mand’s glass-blowing laboratory and the glass manu- 
facturing industry can take pride in the vital part which 
glass is required to play in the Chemical Warfare Service. 


RESEARCH DIGEST... 
(Continued from page 364) 


replacement of SiO, by CaO.MgO is considerably more 
effective in reducing the liquidus temperature than is the 
replacement of SiO, by PbO. Potassium oxide is some- 
times effective in reducing the liquidus temperature when 
it replaces Na,O. 
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POLAROID 


Glass Inspection polariscope 
Large Field — Brilliant Strain Patterns 
Adjustable— Binocular Viewing- Precise 


If your problem is strain detection we can help you 
through Standard Equipment or Special adaptations: 


Send for descriptive bulletin 


THE POLARIZING INSTRUMENT CO. 
1819 BROADWAY NEW YORK CITY, 23 














GAS:-AIR°- OXYGEN 
eo ee a ee ' 
ECONOMIZERS(|§ 

MIXERS oN 


GLASS ROLLERS 


Glass working equipment manufactur- 
ers: glass ampules, vials, etc. Glass work- 
ing lathes, bench fires and laboratory : 
equipment of all types. Write for catalog 


Bi CHAS. EISLER 
© EISLER ENGINEERING CO. | 


742-SO. 13th STREET 




















QUALITY CONTROL ... 
(Continued from page 360) 


alike is axiomatic. Johansson or Hoke gage blocks made 
to 1 in. thickness are all unlike in thickness even though 
the differences may appear beyond the seventh or eighth 
decimal place. Successive pieces produced by a manu- 
facturing process also differ one from another, and the 
differences are due to a multitude of causes. 

Consider an operation of winding small electrical coils. 
The operator has a supply of small empty spools and a 
large reel of supply wire, a power-driven chuck, scissors, 
sandpaper, a soldering iron, and other such tools. The 
specification limits for ohmic resistance are in this case: 
min 33.0 ohms, max 36.0 ohms. The operator is given 
suitable instructions and soon a batch of fifty coils is 
ready for test. 

We test five coils and obtain the following results in 
ohms: 33.7» 32.9; 33.5; 33.2; 33.5. 

Why are the results not identical? For many reasons. 
A knowledge of the process can yield dozens of contrib- 
uting factors—the wire from the supply reel is not per- 
fectly uniform in resistance, the tension while winding 
coils is not constant, the length of wire allowed for fin- 
ishing is not uniform; the resistances of the terminal 
wires are not uniform; the contact resistance of the 
test set is not uniform, etc. 

Nine additional batches of fifty coils each are pro- 
duced and we test five from each batch. This mass of 
fifty numbers is difficult to interpret by eye. To make 
interpretation easier we chart the results (Chart 1). Now 
some things stand out clearly. Batches Nos. 3 and 4 
seem to be somewhat higher in resistance than batches 
Nos. 1 and 2. We seem to be encountering, between 
batches, some important variable. But do we in fact 
have such a variable? Frequently we can judge by eye, 
but in doubtful cases we can apply our statistical gage, 
and it will resolve the doubt for us. 


To apply the statistical gage we must compute “con- 
trol limits” (not to be confused with specification lim- 
its). Control limits are. the boundaries of the variation 
in product quality which can be reasonably expected 
from a controlled process. If the inspection data remain 
within the “control limits,” the process is performing 
with maximum uniformity. If any of the inspection 
data do fall outside of the control limits, then the process 
is not doing all it should, and this because of the pres- 
ence of some dominant variable which can be identified 
by an engineering investigation of the process. 

Applied to the case at hand, the control chart con- 
sists of plotting the average values of resistance on a 
chart on which the control limits are drawn. 
surmised, lots Nos. 3 and 4 are outside of limits. 
clusion—the process is not controlled. 


As we 


Con- 


Finding Assignable Causes of Variation 


Why is the process cited out of control? The control 
charts alone cannot answer this. The answer is to be 
found in the shop. So into the shop we go. 

We find that the shop supervisor had reasoned that 
to meet specification limits of minimum 33.0, maximum 
36.0, he should aim at the mean of 34.5. He secured an 
electrician’s handbook and found that for this size of 
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wire, at mean diameter, 34.5 ohms was the resistance of 
10 ft of wire. The diameter of the spools was such that 
10 ft of wire would yield 120 turns on a spool. Hence 
he instructed the operators to wind exactly 120 turns 
on each spool. We unwind several coils from lots 3 and 
4 and find that they do indeed have 120 turns. The 
trouble is not caused by variation in the number of 
turns. Then we realize that the 120 turns is valid only 
for wire of mean diameter. Are the supply reels of wire 
all at mean diameter ? 

As we investigate this, we find that the supply reels 
of wire contain about 1000 ft each, enough for about 
100 coils, or two lots of fifty. We measure 10-ft lengths 
of wire from five different reels, and we find measure- 
ments of 34.3, 32.8, 35.3, 34.6, 35.1. This spells trouble, 
for one of these lengths is already outside of specifica- 
tion limits, and coils wound from it will very likely be 
outside of limits. 

To eliminate this variable, we talk with the engineers 
of the company which furnishes this wire. They advise 
us that the wire is commercial and that the alternative 
would be to select special reels of wire which meet these 
closer limits. This, they say, would be very burdensome 
and expensive. 

By this time the winding-room supervisor has an idea. 
Why not cut from each reel a length of wire such that 
it measures 34.5 ohms and then cut the rest of that reel 
up into lengths equal to the sample? In this way we 
can take advantage of the uniformity within reels while 
avoiding the variation between reels. This is tried out. 
and a new control chart is prepared (Chart 2.) Accord- 
ing to this chart, all is well, for the process shows no 
lack of control. But the shop supervisor is far from 
satisfied, for three of the 50 coils, or 6 per cent, are de- 
fective. 

Clearly, the ideal process is one that meets both the 
control limits and the specification limits. Once again we 
chart the data, this time as though the coils were sorted 
in bins according to their electrical resistance (left-hand 
scatter chart of Chart 2). 

The new situation is clear. Whereas we had cut the 
wires to measure 34.5 ohms, the coils cluster around 
33.5 ohms. This average is too close to the minimum 
limit and allows the lowest-resistance coils to be de- 
fective. This is an unhappy situation when we note that 
there is plenty of leeway near the maximum limit. But 
what made the resistance go down? Again we go into 
the shop. 

We examine the winding operation itself and the 
answer is obvious. In soldering the wire to its terminal, 
the operator scrapes the insulation off the wire several 
inches from each end. She then holds the wire with one 
hand while she solders, holding the soldering iron in 
the other hand. After soldering there remains at each 
end several inches of wire to be clipped off. The remedy 
is obvious. We should provide these extra inches in the 
first place.* This the shop supervisor does by cutting 
the lengths to measure 35.5 ohms at the outset. 

This change requires a change in the control chart 
(right-hand scatter chart of Chart 2). 

Now all is indeed well. Control has been achieved, 
and the product is well centered between the specification 
limits. It now remains only to maintain control. 

Note that there are areas between the control limits 

(Continued on page 373) 
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CORHART* 
ELECTROCAST 


DOES A GOOD JOB- 


PLUS! 


N July 3, 1941, one of our customers started operation of a 

new Corhart balanced tank, melting flint bottle glass. After 
860 days and 62,559.19 tons, the tank was shut down (on Nov. 11, 
1943) for a 13-day partial repair. 





At the time of this shutdown, the tank had produced 142.18 tons of 
glass per square foot, which in itself is a good record. . 


After the tank had cooled, however, careful inspection showed that 
the Corhart sidewalls and throat could be left intact for another 
campaign by overcoating at the metal line and making repairs to the 
superstructure. These repairs were made and the tank was started 
up again Nov. 25, 1943. 


The operating data for the whole of the first period and for the sec- 
ond period up through May 31, 1944, is as follows: 





























Melting , Area Total Days Total Operating Idle Total Tons Tons of Glass 
440 Sq. Fr. Life Days Days Flint Glass Per Sq. Ft. Per Life 
7/3/41 to 11/11/43 860 844 16 62559.19 142.18 
Down Period 13 
11/24/43 to 5/31/44 = na 

(Still Operating) 189 Rens 3 15613.58 35.48 
TOTAL 1049 1030 32 78172.77° 177.66 
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We will report to you, later, as to the outcome of this complete 
two-run campaign. As things appear now, we will be unable to give 
complete details until sometime in the first half of 1945. 


Corhart Refractories Company, Incorporated, Sixteenth and Lee 
Streets, Louisville 10, Kentucky. 


—— a. 
CORFART 
ELECTROCAST 


REFRACTORIES 


1944 
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IMPROVED 
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Designed and Bui 
a I uilt by 
GAN CONSTRUCTION COMPANY 


7) 
rcester, Massachusetts 











MORGAN CONSTRUCTION CO. TO vulevas Mee Vie pate 
2. SINR SY 29ene 
operation of the system is controlled by the flow of air from 
the blowers and is not dependent upon the temperature of the 
gases removed. Obviously, the temperature of the stack and the . 
state of the weather have no effect whatsoever upon the opera- 
tion of this systen. RE 
Hot gases do not pass through the fans but are carried up Guy 
the short Venturi stack by induced draft. They are mixed with tic 
cold air before reaching the valve located in the throat of the E _ 
ejector: this valve, therefore, is not subject to violent ex- ngli 
pansion, and remains tight when closed. M 
The strong push and pull action of the two fans permits the ager 
use of extra regenerator chambers which retain a greater propor- time 
tion of the heat of the gases, and insure higher temperature air to gi 
delivered at the combustion ports. High capacity regenerators rect 
reduce to a minimum the temperature change during a reversal, and = 
the forced air practically eliminates changes in volume. Fully publi 
automatic controls can be set for any desired cycle. 
I might also mention the fact that the Morgan Isley System ew 
requires less steel than needed for a tall stack installation. Sherd 
372 Very truly yours, Wire 
MORGAN CONSTRUCTION COMPANY Sher 
Divis 
has n 
vV-46 
never| 
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QUALITY CONTROL ... 
(Continued from page 370) 


and the product limits, As the process gets out of con- 
trol there will be time to take corrective action before 
defects are actually produced. This is a most desirable 
situation. 


1 Derived from “Control Sampling,” chapter 6 of ‘““Management of In- 
spection and Quality Control,” by J. M. Juran, to be published by Harper 
& Bros., New York, N. Y., in the fall of 1944. 

Contributed by the Management Division and 
Annual Meeting, Pittsburgh, Pa., June 19-22, 1 
Society of Mechanical Engineers. 


resented at the Semi- 
4, of The American 


* Theoretically this is not quite correct. 


I The statistical test does not 
establish the presence of.a state of control. 


It only establishes that there 
is no evidence of lack of control. Lack of control might be present but 
might give no evidence of its presence. In practice, this distinction is 
ignored. 


3 Another solution is to solder the wire much closer to the end. 





OPA ANNOUNCES INCREASE IN 
GLASS MANUFACTURERS’ MAXIMUM PRICES 


The Office of Price Administration has announced an 
increase of 4.4 per cent in manufacturers’ present maxi- 
mum prices of rough rolled, figured, wire, and heat 
absorbing rolled glass. At the same time, boxing 
charges on these products were increased by eight per 
cent. 

As of July 22, 1944, the increases may be passed on by 
jobbers and dealers in the form of dollars-and-cents in- 
creases resulting to them from the adjusted manufac- 
turers’ ceilings. 

Types of glass affected by the increased prices are used 
principally in doors, windows and skylights in manu- 
facturing plants and office buildings. 


THATCHER MANUFACTURING EXPANDS 
‘PRODUCTION PROGRAM 


Thatcher Manufacturing Company has announced that 
early in August it will begin the manufacture of amber 
glass containers (brown bottles), thereby opening new 
channels of distribution to which it has never before had 
access. 


GUY BERGHOFF DIRECTOR OF PUBLIC 
RELATIONS AT PITTSBURGH PLATE GLASS 


Guy Berghoff has been appointed director of public rela- 
tions of the Pittsburgh Plate Glass Company and Bryan 
England as assistant director. 

Mr. Berghoff has been assistant glass advertising man- 
ager for the past ten years. More recently, much of his 
time has been given to glass sales promotional work and 
to glass-product publicity. Mr. England, who has di- 
rected the company magazines, will continue to edit these 
publications, and will assist in publicity work. 


® Word has been received of the sudden death of L. T. 
Sherwood, Chemist and Technologist for the Pennsylvania 
Wire Glass Company at Dunbar, Pennsylvania. Mr. 
Sherwood was well known to the members of the Glass 
Division of the American Ceramic Society. Although he 
has not been fully well for the last year or two his passing 
nevertheless came very unexpectedly. 
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Attention... 
Glass Tank Operators 


For Maximum Life SPECIFY 


c:-s:R 
CAST SUPER REFRACTORY 


For 


Mantels, Feeder Parts, Tuckstones, 
Burner Blocks, Port Covers, Port 
Bottoms, Port Arches, Port Skews, 
Port Baffles, Lintels, Jambs, Bridge- 


wall Covers, ete. 


C.S.R. has excellent resistance to 


HIGH TEMPERATURES 
CORROSION 
SHRINKAGE 

SPALLING 


C.S.R. is 
VACUUM CAST 
ACCURATE TO SIZE 
UNIFORM TEXTURE 
ECONOMICAL 


Write for Full Particulars 


WALSH REFRACTORIES CORP. 


High Grade Refractories for Over 50 Years 


4070 NORTH FIRST STREET 


ST. LOUIS 7, MISSOURI 











INVENTIONS AND INVENTORS... 
(Continued from page 363) 


Patent 2,351,802 issued to Wm. M. Bergin and A. L. 
Simison of Owens-Corning Fiberglas Corp. is a continua- 
tion of subject matter disclosed in their earlier patent 
2,252,157 and concerns the manufacture of a light- 
weight bonded felt of glass wool or other fibers. The 
bond is obtained by combining a small percentage of 
such a thermo-setting resin as Bakelite with water and 
a suitable oil. : 
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ag ba 7 2,352,539 : Halbach. Sheet glass drawing cham- 
with positively built up pressure to counteract the 
ae fast rising eddy currents of air. 


Sheet and Plate Glass 


The production of drawn sheet glass comparable with 
plate glass is claimed in patent 2,352,539 by Howard L. 
Halbach and Walter Koupal of Clarksburg, and Geo. D. 
Campbell of Tarentum, Pa., all of Pittsburgh Plate Glass 
Co. The principal object was to overcome the hot rising 
currents which produce eddies along a vertically drawn 


sheet so that its surface is undesirably figured. In Fig. 4 
from their patent there are several sets of water cooling 
devices such as 39, 40, 43 and 44, but the essence of the 
invention involves the introduction into this drawing 
and setting chamber of heated air at such pressure 
as to counteract substantially to the point of equalization 
the upward movement of gases resulting from natural 
draft and convection currents adjacent the sheet of glass 
until the latter becomes set. This air is introduced through 
openings 55 of conduits 50, the latter being pipes which 
extend entirely across the width of the sheet. The in- 
vention has worked well when the air is supplied so as 
to maintain a pressure of about 0.5 of an inch water 
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column, and at a temperature of about 475 F. This is 
much less than that of the air ordinarily next to the sheet. 
The inventors report a surprising phenomenon in this 
connection. They say that the introduction of this rela- 
tively cooler gas actually produces a materially higher 
temperature along the surfaces of the glass sheet. This 
occurs as a result of the action of the blown-in air cre- 
ating quiescent zones wherein the hot films of air along 
the sheet are not wiped off by strong drafts or other air 
currents. 

Patent 2,351,666 granted to A. L. Cohen of Brooklyn 
describes a glass carrying device involving the use of a 
rubber suction pad. Patent 2,350,632 granted to F. R. 
Murphy and Ray H. Bebout of Toledo (Libbey-Owens- 
Ford Glass Co.) covers an apparatus for giving a pre- 
liminary densifying treatment to inherently bulky 
powders, such as plastics, before finally shaping them. 





FIRE HAZARD ELIMINATED 
BY USE OF FIBERGLAS DRAPERIES 


It was revealed at the Institute on Textiles and Clothing. 
recently held at Michigan State College, that the elimina- 
tion of a serious fire hazard has been made possible by 
the development of new processes for dyeing and printing 
decorative drapery fabrics woven of incombustible glass 
fibers. 

The weight of these Fiberglas materials compares with 
damask or heavy satin and they can all be dry-cleaned. 
The fire-safe feature of the material is so important in 
places of public assembly that it is probable that these 
places will always be the chief users of glass decorative 
fabrics. This will at least be true until after the war 
since for the duration its use is restricted to public gath- 
ering places. 


OPA CHANGES MAXIMUM PRICE REGULA- 
TION ON SOME INDUSTRIAL EQUIPMENT 


In order to simplify pricing procedure for manufacturers 
of certain items of industrial machinery and equipment, 
the Office of Price Administration recently transferred a 
number of these items from coverage under the maximum 
price regulation for consumers’ durable goods to other 
regulations better suited for their pricing. 

Specific items pertaining to the glass industry which 
were removed from coverage by Maximum Price Regula- 
tion No. 188—(Manufacturers’ Maximum Prices for 
Specified Building Materials and Consumer Durable 
Goods Other than Apparel) are: industrial glass, glass 
tubing, lenses and signal glass and unfinished glass blocks. 
These are now under the provisions of the maximum 
price regulation for machines and parts and machinery 
services—Maximum Price Regulation No. 136. 


® Latest releases from the War Production Board state 
that there has been no change in the natural gas situation. 
Oil will be available to glass manufacturers for use as 
standby fuel and in the raw material field soda ash and 
supplies are just about balanced. It is estimated that soda 
ash consumption is about 10 per cent ahead of 1943. 
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Automatic Temperature Control; Fuel and Air Proportioning 


Automatic Reversal of Regenerative System 
For All Gaseous, Oil, Tar and Other Fuels 
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1255 East Sedgley Avenue 
PHILADELPHIA 34, PENNA. 
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COMPRESSED AIR EQUIPMENT... 
(Continued from page 361) 


Swept Surface 


Piston Displacement per Cylinder, Oil Feed per Cylinder 

Cylinder per Cylinder, Square Feet Drops per *Pints per 
Diameter cfm. per Minute Minute 10 Hours 
Upto 6” U Jp to 65 Upto 500 2d.in3m. 05 
6” to 8” to 125 500 to 750 1 .075 
8” to 10” is to 225 750 to 1,100 4d.in3m. 10 
10” to 12” 225 to 350 1,100 to 1,500 1.2 112 
12” to 15” 350 to 600 1,500 to 2,000 2.3 188 
15” to 18” 600 to 1,000 2,000 to 2,600 3.4 262 
18” to 24” 1,000 to 1,800 2,600 to 3,600 4.5 338 
24” to 30” 1,800 to 3,000 3,600 to 4,800 5.6 412 
30” to 36” 3,000 to 4,500 4,800 to 6,000 6.8 525 
36” to 42” 4,500 to 6,500 6,000 to 7,500 8.10 675 
42” to 48” 6,500 to 9,000 7,500 to 9,000 10,12 825 


* Figures in last column are based upon 8,000 drops per 
pint at 75 degrees Fahrenheit. 

Steam cylinder oil may vary appreciably, depending 
upon steam temperature. For moderate steam tempera- 
tures, the following specification is submitted as taken 
from the Trade Standards: 


Flash point 500 degrees Farhrenheit, minimum. 


Viscosity $.S.U., at 210 degrees Fahrenheit. Seldon - 


less than 100. 
Pour point 80 degrees Fahrenheit, maximum. 


Conradson carbon residue left on evaporation 4.5 
maximum. 


Compounding 0 to 12 per cent maximum. 


The height of the oil in the reservoir, or base, must 
be kept at the normal level at all times. If this oil level 
is not maintained the oil temperature will rise higher 
than normal when the compressor is running with re- 
sulting impairment of lubrication. 


The crankcase oil should be changed periodically. 
Kerosene or gasoline should never be used to clean or 
flush out the compressor crankcase. Before refilling the 
crankcase with fresh oil, the oil cooler and oil filter 
should be cleaned and flushed. During the operation the 
oil filter should be frequently cleaned to prevent the 
oil holes in the running parts of the compressor from 
becoming clogged. On recent designs of compressors 
this oil filter is generally of the multiple disk, edge fil- 
tration type ond can be cleaned by simply whirling the 
handle provided for this purpose. 

The oil pump requires very little attention. If proper 
pressure cannot be maintained in the lubricating system 
after the compressor has been in service for some time, 
disassemble the pump and check for excess wear. If 
pump gears or casing are worn they must be replaced. 
Erratic behaviour of lubricating oil pressure gage in- 
dicates that the pump is not receiving an adequate sup- 
ply of oil. Pressure on the lubricating oil system may 
be adjusted by the means of a bypass relief valve. The 
pressure should be set in accordance with the recom- 
mendations contained in the manufacturer’s instruction 


books. 


The oil cooler must be kept free from leaks, since the 
pressure on the water side is higher than the oil pressure. 
If the cooler is not kept tight, the oil will become con- 
taminated and emulsified. 

Cylinder lubricators provided with sight-feed glasses 
require occasional replenishment of the transparent 
liquid in the sight-feed, since in time this liquid is 
carried out with the oil drops. Sight-feed glasses are 
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generally refilled using a mixture of half glycerine and 
half distilled water. They must be refilled each time the 
lubricator is used to clean cylinders by feeding soap 
suds or soda solution to the compressor. 









LT. SAMUEL B. MEYER, JR., KILLED 


Lt. Samuel B. Meyer, Jr., 26, son of Mr. and Mrs. Sam- 
uel B. Meyer, was killed on July 2, near Woodward, 
Oklahoma, during a com- 
bat training flight. 


Samuel B. Meyer, Sr., 
is president of the Glen- 
shaw Glass Company 
where Lt. Meyer worked 
as glass technologist until 
he was called into service 
in February, 1943, 


Lt. Meyer was a grad- 
uate of the University of 
Pittsburgh and of Penn 
State College. He tock his 
Air Corps training at Yale 
University where he re- 
ceived his commission in 
July, 1943. 

Besides his parents he is survived by two sisters and 
a brother who is on active duty with the Army Air 
Corps in Italy. 





er ANCHOR-HOCKING BUYS CARR-LOWREY 


Announcement has been received of the purchase of the 
Carr-Lowrey Glass Company of Baltimore by Anchor- 















ly. Hocking Glass Corporation of Lancaster, Ohio, for a 
or reported price of $3,500,000. Carr-Lowrey will continue 
he its regular production with no changes in its personnel. 
er 
he GLASS DIVISION MEETING OF A.C.S. 
" SCHEDULED FOR SEPTEMBER 
8 The Summer Meeting of the Glass Division of the Ameri- 
"a ean Ceramic Society is to be held at the Hotel Schenley 
he in Pittsburgh on September 13 and 14. 

Details of the program have not been announced as yet. 
er 
os JAMES F. McCRORY, JR., 
ie. JOINS 0. HOMMEL COMPANY 
If Word comes from the O. Hommel Company of Pitts- 
d. burgh that James F. McCrory, Jr., is now associated with 
in- their organization. His 
ip- new position as Assistant 
ay to the President will be 
he Chemical Expert in coor- 
m- dinating the company’s 
on war work and other chem- 

ical products. 
he Mr. McCrory has pre- 
re. viously been connected 
n- with Eaton Rhodes and 
Company of Pittsburgh; 

ses Rogers, Brown & Crocker 
nt Bros. of Pittsburgh, and 
is the J. C. Ackermann 
re Company. 








AUGUST, 1944 


Frits - Ceramic Colors and Oxides - Chemicals - Bronze Powders - Sepplies - Equipment - Powdered Metals 


they 20 


. ver sett ance 
& Quick iain” — pits and Blisters 
son 0 


ae: 00)\) 04/0 2) Fae 


209 FOURTH AVE 
PITTSBURGH, PENNA 




















Gunite A-CCA For Moulds 





GUNITE bottle moulds will reduce your produd- 
tion costs for GUNITE metal has the right hard- 
ness to facilitate easy machining and the right 
density to assure a metal which will take a brilliant 
polish. GUNITE has excellent thermo-conductivity, 
resistance to heat fatigue, freedom from foundry 
defects and an unusually long life. 

Gunite Foundries has developed a metal for every 
type of glasshouse castings. Miller piungers and 
guide rings, neck ring sticks, bushing stock, press 
and blow moulds. Write us today 


GUNITE 
FOUNDRIES CORPORATION 
ROCKFORD ILLINOIS 




















CERAMIC COLOR... 

(Continued from page 353) 

to a 10 per cent hot caustic solution for 15 or 20 hours’ 
time. One producer of ceramic colors reports that they 
have developed a,line of colors capable of withstanding 
24 hours’ exposure to a caustic solution at 180° F. and 
that they have recently developed a new line that wil 
withstand approximately 40 hours’ exposure. 

In relation to the use of a returnable bottle, 12 hours 
of resistance to the above mentioned caustic solution 
would approximate 100 trips for the bottle through the 
plant washer and the newly developed colors for applied 
color labeling could easily withstand 250 trips through 
the washer. If 100 trips for a returnable bottle is con- 
sidered a good average then it will be readily recognized 
that right here the glass manufacturer has an added sales 
argument with which to meet competitive containers. 

As far as materials are concerned, of perhaps equal 
importance to the colors themselves, are the squeegee oils 
which serve as a carrier for the colors. A good squeegee 
oil must be clean burning, have proper drying charac- 
teristics and serve as an efficient vehicle for color through 
fine details of the screen. 

Improvements of squeegee oils have kept pace with 
improvements in vitrifiable colors. The first oils used 
did not readily evaporate from the colors and if the speed 
of the lehr was faster than two or three inches per minute, 
blistering of the color was more than likely to result. 
Blistering is a condition which results when some of the 
oil particles attempt to vaporize or boil out of the enamel 
color after the enamel itself has started to fuse over to 
form the characteristic glossy surface. Good squeegee oils 
today are completely evaporated before fusion sets in 
and thus there is nothing present to disturb the enamel 
in the later phases of the firing operation. Modern 
squeegee oils have also contributed to faster production 
not only in assisting in higher speeds of application of 
color but in permitting a very fast firing schedule and 
also because they can be expelled from the color print 
at a safe temperature level below that of the enamel. 

Last but not least in the cycle of production in decorat- 
ing glass is the annealing lehr, and of the different types 
available, the radiant tube, direct fired and muffled type 
lehr designers and manufacturers have all contributed 
improvements to the art of better glass decorating. 

It is not the purpose of this article to discuss the rela- 
tive merits of one type of lehring as against another. 
Usage by glass manufacturers seems to indicate that 
values are established by personal experience and opinion. 
However, a brief outline of some of the characteristics 
of the various types of lehrs is submitted for those glass 
manufacturers who have no preconceived ideas on such 
equipment. 

The radiant tube type of lehr is said to offer a high 
degree of heat control and at the same time permit 
the utilization of gas or fuel oil regardless of purity. 
No combustion gases come in contact with the decorat- 
ed ware. On the other hand many users have found the 
open type fire box or semi-muffled lehr satisfactory 
when burning propane or natural gas containing very 
little or no sulphur. In connection with fuel purity it 
should be pointed out that sulphur has a decidedly 
detrimental effect on any color which may be going 
through the lehr. An instance of this is reported concern- 
ing the effect of a fuel which was rather high in sulphur. 
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Sprayed ware such as the “Big Apple” decorated in red 


and yellow, and the sugar bowl done in pale peach exem- 
plify decorated specialty items. 


The fired ware came through the lehr well vitrified but 
showed a finish very dull or mat like in appearance. 
No amount of additional firing would bring the color 
up to a glossy finish. 

The full muffle is also claimed to be an all-round 
unit for color firing both from the standpoint of econ- 
omy of operation and its adaptibility to all types of 
gaseous or liquid fuels. With thin wall tile in the heat- 
ing zone, good heat transfer is said to be obtained. 

The previously mentioned improvements in squeegee 
oils permitting a faster firing cycle have necessitated a 
lengthening of decorating lehrs. In the early models 


decorating lehrs were usually designed from 60 to 75 


feet in length but with today’s faster production to insure 
proper firing of the color and proper re-annealing of the 
glass toward the discharge end, lehrs are now being pro- 
duced as long as 135 to 150 feet. The importance of 
the length of the lehr cannot be stressed too strongly since 
with improved squeegee oils permitting faster belt speeds 
the glass not only reaches the fire box faster but also 
leaves it at the same rate and if this rate of leaving is 
excessive it means that the ware will be brought out into 
the open too fast with the result that strains will be set 
up in the glass. 

Since it is axiomatic that one can take the heat out 
of glass only so fast, if properly annealed ware is to be 
obtained additional length must be provided in the anneal- 
ing end of the lehr to compensate for increased belt 
speed. Other factors considered essential to proper 
lehring of decorated glassware are: provision for ade- 
quate front and pre-heat to completely vaporize the print- 
ing oil before fusion of the color starts; provision for 
both top and bottom heat and close control of the two 
heating zones are recognized essentials in modern lehr 
design; ventilation of the pre-firing zone is important 
with some colors and the circulating or stirring up of 
air within the lehr preventing dead air pockets from 
forming aids materially in bringing out the full brilliance 
of selinium red pigments. 

The cost of establishing a decorating department is 
difficult to estimate because of several variables. How- 
ever, a broad approximation of certain costs may be help- 
ful to the glass manufacturer contemplating such in- 
stallation. 
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For example, silk screen printing machines of the 
hand operated type for labeling bottles cost in the neigh- 
borhood of $750. Machines for applying shoulder labels 
to bottles sell for about $500, Recently a semi-automatic 
motor operated machine has been developed, the cost of 
which may run somewhere between $1,500 and $2,000. 
Other types of decorating machines vary from $300 to 
Patents cover the printing of certain shapes and types 
of glassware and licensees under these patents must con- 
sider the payments of royalties in their calculations. 

Not considering the housing or plant in which the 
decorating is to be done, the most expensive piece of 
equipment is the decorating lehr. The prices of this 
equipment vary depending on the size, type of fuel used 
and output of the lehr which is governed by the size and 
weight of the ware to be fired. Decorating lehrs run as 
high as $16,000 in some instances. 

Offsetting the relatively high cost of lehring equipment 
it is interesting to note that the actual firing operation is 
perhaps the least expensive operation in the entire dec- 
orating process. Very few decorating lehrs use in excess 
of 1,000 cubic feet of natural gas per hour and since 
natural gas varies in price from thirty to fifty cents per 
1,000 cubic feet the low cost of firing will be readily 
apparent. 

The consumption of color is rather moderate depending 
on the particular decorating job. As an example, a 
pound of color will decorate anywhere from three to 
fifteen gross of ware. 


The cost of applying color to any type of ware, it 
would seem, can be materially reduced if certain basic 
principles are observed. Among these the following fac- 
tors are of primary importance: 

1. Selection of the proper color and _ suspension 
medium. If, for example, the suspending medium does 
not have the proper working characteristics, it is im- 
possible to rapidly apply a sufficient amount of color to 
the ware without preventing the running down of color 
on the glass before it has properly dried. 

2. Reclamation of overspray color will effect decidedly 
worthwhile savings. The fact that the overspray may 
amount to as much as 50 per cent of the color sprayed 
should be ample evidence of the desirability of reclaiming 
overspray. To reduce it to dollars and cents costs, if the 
manufacturer is paying seventy cents per pound for color, 
and allowing 50 per cent of his overspray to escape, in 
effect he is paying $1.40 per pound instead of the seventy 
cents which another manufacturer who reclaims his over- 
spray is paying. 

3. The spraying of irregular or odd shaped ware 
should not be attempted. To do so, slows down produc- 
tion, wastes color, time and labor. 

4. Wherever volume permits fully automatic spray 
equipment should be used. Handling of single pieces in 
spray booths is uneconomical. 

5. A manufacturer can materially keep his costs down 
by adopting a limited number of colors and establishing 
a policy of maintaining these as standard colors. Where 
a customer demands a color other than standard he 
should be required to pay a premium for the specified 
color in accordance with the size of the order involved 
and other factors. A premium of 50 per cent would not 
be excessive in some instances. With such a policy a 
glass manufacturer can curtail his investment in colors 
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carried in stock from ten or twelve different shades to 
perhaps a maximum of four to six shades. 

There are undoubtedly many ramifications to the 
operations involved in decorating glassware which this 
article has not covered in detail. However, it is hoped 
that this comparatively brief account of the improvements 
in ceramic color application to glass may be instrumental 
in focusing the attention of the glass manufacturing in- 
dustry to the sales possibilities inherent in the idea of 
decorated glass. For certain types of ware the use of 
applied color will give glass an added lever in the post- 
war competition which is to come. 





DR. EDWARD BAUSCH SUCCUMBS 


Dr. Edward Bausch, chair- 
man of the board of the 
Bausch & Lomb Optical 
Company, died on July 30 
at the age of eighty-nine. 
Dr. Bausch saw the Bausch 
& Lomb Optical Company 
grow from a small optical 
store established by his 
father, in partnership with 
Henry Lomb in 1852, to 
a concern of world-wide 
renown. 

Dr. Bausch made many 
contributions to the opti- 
cal industry, outstanding among these being the devel- 
opment of lenses for use in the first World War. 


J. J. SCHAEFER JOINS WYANDOTTE 


According to a recent announcement from Wyandotte 
Chemicals Corporation, their new Development Depart- 
ment has been completely formed and it will be headed 
by J. J. Schaefer. About five years ago Wyadotte Chemi- 
cals embarked on an organic research program and the 
development of both organic and inorganic products will 
now be handled by this new department. 

Mr. Schaefer was a member of the technical staff of 
Niacet Chemicals Corporation of Niagara Falls from 1928 
to 1934. In 1934 he became Director of Research for 
Sharples Chemicals Incorporated and was a Vice Presi- 
dent of that company from 1936 until his recent resig- 
nation. 





Wyandétte Chemicals Corporation Research, Development 
and Sales executives. Left to right are Dr. W. F. Waldeck 
and Dr. Thomas Vaughn of the Research Department; J. J. 
Schaefer, Director of Development, and Lawrence D. Linke, 
his assistant; Howard F. Roderick, Director of Research; 
and Bert Cremers, Vice President in Charge of Sales, 
Michigan Alkali Division of Wyandotte Chemicals. 
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